Abstract Outpatient parenteral antimicrobial therapy (OPAT) services are not well developed in the Republic of Ireland. A national programme is being instituted to standardise care. This survey aims to assess the current use of outpatient intravenous antibiotics and to quantify the needs that physicians identify in the development of a national programme. General medical consultant physicians and clinical microbiology consultants were contacted through the Royal College of Physicians of Ireland (RCPI) from April to June 2012. Data were analysed using SPSS version 20. A total of 512 physicians were contacted, of which 55 (10.7 %) responded. The majority, 38/55 (69 %), practice general internal medicine in combination with a medical specialty, 2 (4 %) general internal medicine alone, 8 (15 %) clinical microbiology and 7 (13 %) a medical specialty alone. Of those practising a medical specialty, 12 (27 %) practice infectious diseases. Seventy-four percent reported having discharged patients with intravenous antibiotics; however, 47 % did not have a designated service available. Of those with no service, 100 % identified a need for these resources. Of those responsible for an OPAT service, 56 % had not audited their service. The most common indications were skin and soft tissue infections, osteomyelitis and respiratory tract infection. Flucloxacillin was the most commonly reported antibiotic. Eleven percent responded that they never monitor laboratory studies for patients discharged with intravenous antibiotics. While OPAT services in Ireland are not well developed, patients are being discharged with intravenous antibiotics. This survey underscores the need to develop the national programme to standardise care and ensure patients receive safe and efficient therapy.
Introduction
Outpatient parenteral antimicrobial therapy (OPAT), the delivery of intravenous antibiotics in the patient's home or in an infusion centre, was initially described in 1974 and has now become standard medical practice in many developed countries. It is estimated that a quarter of a million patients receive OPAT every year in the United States alone [1] . OPAT offers a number of advantages to both patients and healthcare delivery systems; it has been shown to be safe, effective and costsaving to the healthcare system [2] [3] [4] [5] . Patients' psychological and physical recovery has been shown to be hastened when they are discharged to their home environment [6] and OPAT has been consistently reported to be associated with high patient satisfaction [3, 7, 8] .
Internationally, significant heterogeneity has been shown to exist in the management and delivery of OPAT services [9] . The delivery of OPAT programmes may be influenced by many factors, including, but not limited to, local health delivery systems, geography and available specialist services. In the USA, a 2004 survey of infectious diseases physicians demonstrated a wide variation in the provision of OPAT care and the methods used for the monitoring and follow up of OPAT patients [1] .
There is a paucity of data available on the current provision of OPAT care in the Republic of Ireland. A survey of hospital pharmacists in 2006 revealed that OPAT was in use in 28 % of acute hospitals surveyed [10] . In the only published report on an established OPAT programme in Ireland, outcomes were in accordance with published international data and patient satisfaction was reported to be high [10] . Published guidelines recommend that physicians with training in infectious diseases or knowledge of OPAT be involved in the evaluation of candidates for discharge with OPAT [11, 12] . There are currently only six adult medicine infectious diseases centres in the Republic of Ireland, with only 14 adult infectious diseases consultant physicians (two of whom practice primarily in acute medicine) and two paediatric infectious diseases physicians practising in the country.
In response to the need for the development of safe and effective care in Ireland, practice guidelines were published by the Infectious Diseases Society of Ireland (IDSI) in 2010 [13] . The Irish Health Services Executive (HSE) is responsible for the provision of healthcare and services in the Republic of Ireland. As part of the HSE's National Clinical Programmes, a national OPAT programme has been developed to ensure that no patient receiving intravenous antimicrobials, who could be treated out of hospital, remains an inpatient and to develop defined models of care, including standardised care pathways and guidelines to ensure patient safety. The OPAT programme will initially be piloted at four sites, with plans to roll out nationally in 2013, in partnership with the National Acute Medicine Programme and with partners in primary care.
The aim of this study was to survey consultant physicians who are currently practising in the Republic of Ireland to assess their current use of OPAT, to assess the needs they identify in the development of a national OPAT programme, and to guide further OPAT service development and research in Ireland.
Methods
The survey was designed and administered using REDCap (Research Electronic Data Capture), a secure web application for creating and managing online databases and surveys [14] . The survey was piloted to Specialist Registrars currently training in infectious diseases in Ireland, to ascertain if there were issues with the questions, syntax or branching logic. Any identified problems were addressed.
Surveys were distributed electronically to all internal medicine consultants who are members of the Royal College of Physicians of Ireland (RCPI). The RCPI is Ireland's largest postgraduate medical institution. The RCPI and its faculties and institute are recognised as training bodies by the Irish Medical Council for 25 specialties. No physicians in training (Specialist Registrars) were contacted. All data were downloaded directly from REDCap to SPSS version 20 for statistical analysis. All percentages were calculated on the available responses for each survey question, and hence, the denominator changes with each survey question. The survey tool is available as an appendix.
Results

Demographics
Seven hundred and eighteen emails were sent, among which 512 were successfully delivered. There were 55/512 responses, giving a total survey response rate of 10.7 %. Three-quarters (42/55) practice in an urban location, 6 (11 %) in a suburban location and 7 (13 %) in a rural location. The majority of respondents, 38/55 (69 %), practice general internal medicine in combination with a medical specialty, 2 (4 %) general internal medicine alone, 7 (13 %) a medical specialty alone and 8 (15 %) clinical microbiology. The medical specialities which respondents practice are shown in Table 1 . The majority of respondents practice in County Dublin 25/55 (46 %). Most respondents, 36/54 (67 %), have been practising as a consultant physician for more than 10 years, 7/54 (13 %) have been practising 5-10 years and 11/54 (20 %) less than 5 years.
Use and need of/for OPAT services Seventy-four percent (41/55) reported that they had discharged patients with intravenous antibiotics, yet, 26/55 (47 %) did not have a designated OPAT service available to them. Of those who responded that they did not have a designated OPAT service, 100 % felt that there was a need for a local OPAT service. Six of 26 respondents (23 %) thought that a new OPAT service should be incorporated into current services, 11(42 %) thought that it should be run by a newly appointed infection specialist and 3 (12 %) thought that it should be run by local GPs, while 6 (23 %) responded "other". Five consultants (27 %) responded that they monitor laboratory studies every 2 weeks or less frequently. The majority, 13/19 (68 %), reported that laboratory studies are done at the patient's outpatient visit or in an infusion centre. The most commonly reported indications for OPAT are presented in Table 2 , while the most commonly prescribed antibiotics are presented in Table 3 . Peripherally inserted central catheters (PICCs) were the most commonly utilised vascular access, 11/19 (58 %), followed by peripheral catheters, 6/19 (32 %). In responding to their use of potentially more toxic antimicrobials, 6/29 (21 %) reported having ever used aminoglycosides, 4/29 (14 %) amphotericin and 4/29 (14 %) ganciclovir. Only 1/29 (11 %) respondents obtains written consent prior to the use of these more toxic antimicrobials. The majority, 10/18 (56 %), estimates that the average duration a patient receives outpatient intravenous antibiotics is between 1 and 3 weeks.
Sixty-three percent of respondents (12/19) reported that they had experienced difficulty obtaining funding for outpatient intravenous antibiotics, 10/12 (83 %) reported this occurred in the public system, while 2/12 (17 %) reported it had occurred in both the public and private systems.
With regard to audit, only 8/18 (44 %) responded they had audited their OPAT services, 50 % of those who had audited their services practice infectious diseases. Of those who had performed an audit, three reported that minor changes were required, while the remaining five reported that no changes were needed. 13/18 (45 %) reported they thought that >75 % of their patients were satisfied with OPAT services, only 1 (6 %) reported they felt that less than 50 % of patients were satisfied with their OPAT services. 11/18 (61 %) estimate the 30-day readmission rate for OPAT programme patients as being less than 10 %, while 7 (39 %) estimate it as being between 10 and 25 %.
Discussion
Despite the lack of formal OPAT programmes in the Republic of Ireland, patients are being discharged with intravenous antibiotics, and this survey highlights some of the current practice in managing these patients. The survey had a variety of respondents from a number of general medical specialties, representing physicians providing care to diverse patient populations across Ireland. The advantage of surveying all general medical specialities was to get an overview of how OPAT services are currently being provided in the Republic of Ireland; if only infectious diseases practitioners were contacted, an inaccurate picture of current OPAT care may have been obtained. Unfortunately, there was a low response rate to the survey, and infectious diseases physicians were, perhaps not surprisingly, overrepresented (Table 1) . This may reflect a selection bias, as those interested or participating in OPAT may have been more likely to respond. It is unclear why the response rate was low, although survey fatigue and clinical workload may have also been contributing factors. Despite the limitations of the study, there are a number of useful findings which highlight and underscore the need for a national OPAT programme. Available services/need for OPAT services
Only half of the respondents reported that they had a dedicated OPAT service available to them. This is despite the fact that three-quarters of respondents reported having discharged patients with OPAT. Given that patients discharged with OPAT are often discharged with complex infections, this lack of availability of dedicated systems for the follow up of OPAT patients is worrying. Formal programmes provide the structure in which patients can be monitored and allow for quality improvement measures to be instituted. Of those who did not have a dedicated OPAT service available, all of them felt that there was a need for a local service. This highlights the recognition by physicians that local specialised services are required to ensure that patients receive optimum care and that physicians are practising within the scope of their training and expertise. There is also a recognition that newly appointed infection specialists would be the most appropriate physicians to run such services, which is in accordance with international guidelines [11] .
Current OPAT services
In the case where respondents reported that they had access to a dedicated OPAT service, 43 % of services were run by the discharging physician with input from local clinical microbiology services. While it is reassuring that there is input from infection specialists into the care of these OPAT patients, it does not clarify if someone with infectious diseases or OPAT expertise is involved in the selection of patients prior to discharge with OPAT, as recommended in international guidelines and Irish national guidelines published by the IDSI [11] [12] [13] . In the USA, infectious diseases consultation prior to the initiation of OPAT has been shown to obviate the need for OPAT in up to 40 % of cases [15] . Similarly, in the UK, 34 % of patients who were receiving intravenous antibiotics prior to discharge were changed to oral antibiotics, avoiding the need for OPAT [16] . The involvement of infectious diseases specialists in the care of hospitalised patients can have other significant advantages; in the management of Staphylococcus aureus bacteremia, infectious diseases involvement has been shown to increase adherence to standards of care, decrease the use of inappropriate therapy [17] and improve patient outcomes [18] . In a recent US survey of infectious diseases physicians, 61 % of respondents indicated that infectious diseases consultation was not mandatory prior to discharge with OPAT; however, it was more likely to be mandatory in those centres where a formal OPAT programme was reported [19] .
Patient monitoring
Adverse events are reported to occur in up to 24 % of patients discharged with OPAT [20] and the most commonly reported events among patients are antibiotic reactions, haematological complications, diarrhoea, line complications and readmission [1, 3, [21] [22] [23] [24] , highlighting the need for close patient monitoring. In this survey, it is concerning that 2 (10 %) respondents reported that they never monitor laboratory results, which is contrary to national and international guidelines. This underscores the need to develop a national programme to ensure systematic follow up and monitoring of patients prescribed outpatient intravenous antibiotics. This compares unfavourably with the US, where only 0.4 % of infectious diseases physicians reported "rarely" monitoring safety laboratory results [19] . Additionally, a significant percentage of respondents reported having used potentially toxic medications in patients discharged with OPAT, yet, only one respondent reported obtaining written consent prior to OPAT. The Infectious Diseases Society of America (IDSA) guidelines advocate for written consent prior to the initiation of OPAT [11] . Given that patients are being discharged with care that would otherwise be administered in a hospital setting, serious consideration should be given to obtaining written consent for patients being discharged with intravenous antibiotics. The majority of respondents estimated that their 30-day readmission rate was less than 10 %; however, published series report readmission rates of between 6 and 20 % [3, 5, 20, 21, 24, 25] . In the only published series of Irish OPAT data, the readmission rate was 8.9 % [10] . Given that 56 % of respondents have never audited their OPAT services, these estimates of readmission rates must be taken as just that-estimates. In a recent survey of US infectious diseases practitioners on their OPAT practices, only 28 % of OPAT directors monitor readmissions as a quality measure in their programme (unpublished data). The development of OPAT services requires structured quality improvement measures and periodic audit to ensure that patients are receiving safe and effective care. In many healthcare settings, 30-day readmission rates are being targeted in order to reduce healthcare costs. However, that data are limited on the care transitions of OPAT patients. This is an area that requires further study and should be monitored by all those involved in providing OPAT services.
The national OPAT programme which is being rolled out by the HSE in the Republic of Ireland should address the deficiencies in service provision identified in this paper. OPAT services will be provided through four centres nationally in Dublin, Cork and Galway. These regional hubs will be led by infectious diseases consultants who will oversee the provision of OPAT services. This programme will define the model of OPAT care in the Republic of Ireland, and put into place standardised care pathways and guidelines to ensure that patients discharged with OPAT are receiving optimal safety monitoring and follow up. The programme will also establish a national OPAT registry for ongoing research and audit.
Conclusions
Outpatient parenteral antimicrobial therapy (OPAT) is a mainstay of current medical therapy, and there is an anticipated rise in OPAT usage given economic pressures faced by most healthcare systems. OPAT offers patients the opportunity to return to usual life more rapidly than if they remained an inpatient for the duration of their intravenous therapy. However, OPAT is not without risk. The development of the national strategy to provide safe and effective OPAT care in the Republic of Ireland is timely and warranted. Quality improvement incorporating regular audit should be a critical component of all OPAT programmes. While it is inevitable that some variation of practice will occur due to geographical differences in practice location and institutional management, there is a need for quality OPAT research to guide OPAT care. This survey demonstrates that, whilst awaiting the implementation of the national OPAT programme, currently, patients are discharged from hospital with intravenous antibiotics in Ireland, often without the input of infection specialists and with infrequent monitoring. This underscores the need for the implementation of the national OPAT programme to ensure that Irish patients being discharged with OPAT are receiving optimum care.
